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Introduction
The recent introduction into the Western World of ephedrine,
an alkaloid ofthe Chinese drug Ma Huang which has been included
in the Chinese pharmacopoeia for five thousand years, has stimulated
study of other obscure Chinese drugs. In order to view the field
in its true perspective, a brief survey of the history of Chinese medi-
cine, particularly in relation to the Chinese materia mnedica, is
essential.
Dr. Wu Lien Teh and Dr. K. ChiminWonge0 divide the history
of Chinese medicine into four periods: the ancient or legendary
period, 2697-1122 B.C.; the historical or golden period, 1121
B. C.-960 A. D.; the medieval or controversial period, 961-1800
A. D.; and the modern or transitional period, since 1800.
Medicine in the first period was chiefly a matter of spirits and
demons, charms and plant lore, and psychotherapy.
The second period, 1121 B. C.-960 A. D., was famous for its
"accent on scientific observations." It was during this period (first
century B. C.) that the first Pen Ts'ao or pharmacopoeia was com-
piled. This herbal contained 265 drugs, 240 of which were vege-
table. The drugs were divided into.three classes: (1) superior-
tonics, non-poisonous however large the dose; (2) medium-tonic,
but toxic in large doses; and (3) inferior-poisonous, only used in
disease. This classification is diametrically opposed to our present
classification of potent drugs.
The doctrine of the Yin and the Yang arose during this period.
Yin signified earth, passivity, female; Yang signified heaven, activ-
ity, male. All parts of the body were classified under the Yang
and the Yin; forexample, the back was Yang and the abdomen Yin.
The Yin and Yang principles were supposed to be equally bal-
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anced in the body, and if either predominated disease resulted.
Diseases themselves were similarly classified. A disease was Yang
when it was due to an external cause, such as cold, and Yin when
due to an internal cause. More important for pharmacology is the
fact that drugs were also classified as Yang and Yin. Stimulants,
resolvents, expectorants, pungent substances, and hot decoctions were
Yang drugs. Astringents, purgatives, hematics, bitter substances,
and cold effusions were Yin drugs.
There was, however, another doctrine, that of the five elements:
metal, wood, water, fire, and earth. The human framewas believed
to be a harmonious mixture, and if there was an upset in the balance
then disease resulted. Complicated relations between the spleen,
liver, heart, lungs, and kidneys and the elements were believed to
exist. These seem more than superstitious theories and suggest a
groping toward the realization that in the body there exists a har-
monious interrelationship of endocrine glands and of inorganic
elements.
The pulse lore, of which first exponent was Pien Ch'iao in
255 B. C., with all its fanciful methods of determining which organ
was diseased by the type of pulse, takes us far from any scientific
principle. Physiology was chiefly a matter of imagination. The
brain was considered the reservoir of the bone-marrow; but there
were statements as early as 22 B. C., when the Nei Ching, or Canon
of Medicine, was written, which suggest a knowledge of the cir-
culation of the blood:
All the blood is under the control of the heart. The heart regulates
all the blood of the body. The harmful effects of the wind and the rain
enter the system first through the skin. It is then conveyed to the capillaries
(sun); when these are full it goes to the veins (loh), and these in turn
empty into the big arteries (chin). The blood flows continually in a circle
and never stops. It may be compared to a circle without beginning or end.
(Ref. 50, p. 17.)
In 196 A. D. Chang Chung Ching, the Chinese Hippocrates,
wrote the ten-volume Essay on typhoid and other fevers, which
contained 22 essays, 397 rules for the treatment of disease, and 113
prescriptions.
These prescriptions, the first of their kind in Chinese medicine, were sci-
entifically written as they contain only a few potent drugs instead of the
later "shot gun" prescriptions of one or two dozen more or less inert ingredi-
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ents. The antipyretic treatment of fever by drugs as well as by cold water
was described. To sweat or not to sweat was considered such an important
question that a special chapter was devoted to this point, numerous indications
for and against sweating being given. (Ref. 50, p. 34.)
Chang Chung Ching was one of the first to use enemata in
China and insisted that one should not give drastic cathartics for
typhoid, suggestingenemata of pigs' bile instead. HuaT'o, China's
most famous ancient surgeon, born 190 A. D., used an anesthetic
effervescing powder with wine. What it was no one knows, for
the secret of its use was lost when his writings were burned.
Later, physicians used Datura alba, Rhododendron sinense, Jasmine
sambac, and aconite for this purpose.
The first official pharmacopatia of China was compiled in this
period, 502 A. D. It was called the Pen Ts'ao of Shen Nung and
contained 365 drugs.
Ching Tsang Ching gives "the earliest account of the use of
calomel in therapeutics." It was during the seventh century A. D.
that syphilis was first treated with mercury. Wu Lien Teh and
K. Chimin Wong, Chinese scholars, as well as western-trained
doctors, feel sure, after studying the ancient Chinese writings, that
although syphilis and the syphilitic chancre were not distinguished
from chancroid. and other venereal diseases before the -fifteenth
century true chancre existed in the seventh century A. D. in China.
The third period of Chinese medicine was the medieval or con-
troversial period, 961-1800 A. D. This period was greatly influ-
enced by the two religious organizations, the Taoists and the
Buddhists. They had permeated Chinese thought in the latter part
of the previous period. The Taoists emphasized alchemy, charms,
medical magic, and deep breathing. The Buddhists introduced
Indian medicine, auto-suggestion, and boxing. Charmswerewritten
on paper, burned, and the ashes administered to the patients' with
hot tea, wine, or a medicinal decoction. Priests took over prescrip-
tion-writing and doctors were held in very low repute. This con-
tinued to be the case until modern times.
Thus the regular practitioners have to compete with the fairy doctors,
herbalists, street dentists, fortune tellers, medicine vendors, barber surgeons,
astrologers, wizards, medicine sorcerers, magicians and Taoists, and a host
of other quacks who strive with one another in preying on the ignorance and
credulity of the masses. (Ref. 50, p. 92.)
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And this "regular" practitioner himself might be:
A coolie who inherits a few prescriptions from his ancestors or an old
woman who has some experience from rearing her own children-who-will
put up a sign board and start practice.-In the higher grades of practice, an
apprenticeship is served either under an old doctor or in a druggist shop, to
enable the beginner to pick up some knowledge of medicine before he com-
mences practice. Most confidence is placed in those who can point to the
largest number of professional ancestors. (Ref. 50, p. 93.)
This being the state of the profession, when a doctor was called
he left his prescription, and the clan, headed by its oldest member,
often an ignorant but domineering grandmother, would decide
whether or not to give the medicine. Even if they gave the drug
they might never call the doctor back, so even from a purely dinical
standpoint it would be difficult for a doctor to judge how efficient his
cathartic or antipyretic was.
However, it was in the same medieval period that the Great
Herbal, or Pen Ts'ao Kang Mu, was written. It is considered a
great classic by the Chinese. It was written by Li Shi Chen, a city
magistrate in the Ming dynasty and was begun in 1552 and finished
in 1578 A. D. The Emperor authorized its publication in 1595.
It comprised 52 volumes. All the previousworks on materiamedica,
39 in number, were consulted. There are references to 360 medical
treatises and 591 other scientific and historical works. The material
was arranged in 62 orders under 16 classes: water, fire, earth, metals
and minerals, herbs, grains, vegetables, fruits, trees, garments and
utensils, insects, fishes, molluscs, beasts and men. To this pharma-
copoeia were added 74 new drugs, totaling 1871 different substances
(1074 from plants, 443 from animals, 354 from minerals and other
substances) and embracing 81,060 recipes. Under each drug ap-
peared the name, criticism of the literature of the subject, the source,
form, collection, manufacture, dosage and preservation, nature and
properties, flavor, taste, and smell, together with a "host of recipes"
and indications for its use and some attempt at chemical purification.
As Wu and Wong say:
The Pen Ts'ao is undoubtedly the best work on Chinese materia medica.
It is the most varied and comprehensive known. Not only does it contain
all sorts of most extraordinary things, ranging from tiger bones to bat's dung,
but a host of articles which are official in modern pharmacopoeias are also
included. Besides, it contains not a few valuable products such as: kaolin,
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eumenol, chaulmoogra oil, and ephedrine which have only recently come to
be known to the western scientists. It certainly offers a rich field for scien-
tific research. Considerable attention has been directed to it by foreign
writers. As early as 1735, Du Halde translated a part of it into French
while in 1871, Porter Smith wrote the Contributions toward the materia
medica and natural history of China which is largely based on the Pen Ts'ao.
In 1911 Stuart, having extensively revised Porter Smith's work, published
the Chinese materia medica, vegetable kingdom. This is the first set of books
on the vegetable, animal and mineral kingdom which he had intended to
bring out. Unfortunately, he died before his task was completed. (Ref. 50,
p. 80.)
Dr. Bernard E. Read has recently helped to complete the task by
his books3'32 on animal and avian drugs, taken from the Pen Ts'ao.
The fourth period of Chinese medicine, that from 1800, is the
period of penetration of western medicine. Influences from Eng-
land, the United States, Germany, and Japan have been turning
Chinese medical men into a modern scientifically trained group, and
in 1930 it was decided by the government not to grant new licenses
to old-style practitioners. In 1930 the New Chinese Pharmacopceia
was published,29 induding 670 drugs established by western sci-
entific use and based on the American, German, British, and Japa-
nese Pharmacopoeias and induding 60 drugs from the old Chinese
herbals.
This brief survey of Chinese medical history with its wealth
of pharmacological material renders apparent the need for research
in this field. That much has already been done is apparent from
the review by Read and Liu39 of the scientific work done in the field
of Chinese medicine prior to 1928. They showed that out of a list
of 868 botanical drugs in the Pen Ts'ao Kang Mu, 204 had already
been studied either chemically or pharmacologically by the Japanese
alone. Much of the important work on ephedrine and chaulmoogra
oil had been completed in China before 1928. Many of the toxic
drugs were investigated. The chemical constituents of the Chinese
medicinal algae had been examined34 and their therapeutic effects
shown to be genuine. The native worm remedies were explored
and one of them, Quisqualis indica, was found to be an excellent
inexpensive substitute for santonin. The finding of cheap but effec-
tive drugs grown locally has been one of the many incentives for
research in China.
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Since 1928 the work has gone on in China, Japan, and, to a
lesser extent, in this country. Alkaloids have been found in the
Chinese drugs, Yen Hu So,7" 1 Chin Shih Hu,' T'sao Wu T'ou,4
Pei Mu,9 Mu Fang Chi,8 Huang Teng,'6 Han Fang Chi,2 gel-
semium,12 and the effect of these alkaloids studied pharmacolog-
ically in several instances.3' 14, 15,22 Other active principles have
been isolated"0 1621 and the pharmacological properties of many
studied.3 5,6, 18, 23, 27, 33, 35, 37, 41,43. 44 49 Specific uses of many Chinese
drugs have been reviewed.'8' 24, 30,45 There has been much later
work in the field of Chinese drugs, and several general reviews have
appeared in recent years.'9' 25,26,28, 86,40
The Japanese have done most of the work on Chinese anti-
pyretics. Kondo, in 1928, worked20 with eight Chinese drugs which
were reputedly antipyretic. These were: I. Radix Bupleuri folcati,
II. Radix Scutelleriae baicalenmis, III. Rhizoma Jeffersonia dubia,
IV. Fructus Forthisiae Koreanae, V. Herba Perillae ocimoides
crispae purpurae, VI. Radix Dictami albi, VII. Herba Ephedrae
vulgaris, VIII. Radix Rehmaniae glutinosae. In doses of 5 grams
per kilogram I, V, and VI were antipyretic, but II, VII, and VIII
were not. The strongest antipyretic, I, caused a violent diarrhea.
The only two other fever experiments found in the literature were
those of Kubota and Takahashi in 1932 on Han Fang Chi22 and
Yamanouchi's in 1926 on the ground cherry, Physalis Alkekingi.5'
Both were antipyretic. In all of the experiments hitherto per-
formed rabbits were used as the experimental animnals.
MaterHas
Seventeen Chinese drugs, among whose many attributes is that of antipyre-
sis, were selected for study. A short description of each, taken from the
Pen Ts'ao in Stuart's translation, is here given together with a note of such
previous work as may have been done on the drug.
I. Hu HUANG LIEN. Picrorhiza kurroa roylei. "This is the identifi-
cation of De Candolle, Loureiro calls it Picris repens. It is a foreign drug,
coming from the country of . . . (Kukonor), where it is called
(Ko-ku-lu-tse). As is usually the case with foreign drugs, T'ao Hung-ching
says that it comes from Persia, which is the source of many, though not quite
all of the drugs introduced into China from the west. Li Shih-chen says that
the best quality of the root has a top resembling the bill of a bird, and when
cut, the cross section resembles the eye of the mynah. He also says that the
shooting plant resembles that of Brunella vulgaris. The dried root, as met
with in the shops, is in irregular, tapering, contorted pieces, varying from one
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to two inches in length and about the size of a lead pencil. The cuticle is
dark brown or blackish, having tubercles, and otherwise irregularly wrinkled
and marked. It has a hay-like odor and an exceedingly bitter taste. The
P.ntsao says that if the drug is true, a smoke-like dust should come from the
interior of the root when it is fractured. The drug is now said to be produced
in Nanhai, and also in Shensi and Kansu. Tonic, astringent, antiperiodic,
antifebrile, alterative, and resolvent properties are attributed to this drug,
and it is specially recommended in the . . . (Kan) disease of children, which
is struma or marasmus due to exhausting discharges. As an external applica-
tion, it is usually mixed with goose gall, in which form it is applied to every
form of hemorrhoid, as well as to cancerous sores. It has a great reputation
in the treatment of dysentery." (pp. 65-66)
Previous workers38 have isolated from this drug 15 per cent picrorhizin
and 9.33 per cent cathartic acid.
II. Kou CHI. Lycium chinense. "It is also called ... (T'ien-ts'ai),
... which is the leaves, ... (Yang-ju), the fruit, and ... (Hsien-Jen-chang),
the stalk. This was erroneously identified by Porter Smith with Berberis
lycium. It is not a berberidaceous plant, but a solanaceous one. It is a
common shrub in the northern and western provinces, has soft, thin leaves,
which can be eaten, and small reddish-purple flowers. The fruits are small,
one-celled, red berries, having a sweet but rather rough taste. The root is
met with in light, yellowish-brown, quilled pieces, having very little taste or
smell. The general action of the plant is considered to be tonic, cooling,
constructive, prolonging life, improving the,complexion, and brightening the
eye. The shoots or young leaves are recommended to be used in all forms
of wasting disease. Used in the form of tea, they are recommended to quench
thirst and to remove the unpleasant symptoms of pulmonary consumption.
The root is supposed to have special action on the kidneys and sexual organs,
as well as those virtues ascribed to the leaves, and is used as a hemostatic in
bleeding of the gums and wounds." (p. 250)
The berries of this plant were used in this work.
III. NO WAN. aster fastigiatus. "This plant grows in the north of
China. In the Peking mountains this name is applied to Plectranthus glauco-
calyx. The root is the part used in the treatment of fevers, plague, dysentery,
epileptoid conditions, and it is especially recommended to be used to allay the
results of overfeasting and wine drinking." (p. 56)
IV. TsE HSIEH. Sagitta sagitifolia. "This is the common water
plantain, which in Northern China grows plentifully in ditches and ponds ...
The parts used are the leaves, which are gathered in the fifth moon; the
rhizome, gathered in the eighth moon; and the achene, gathered in the ninth
moon. The rhizome, which is the part most frequently employed, is globular,
or ovoid, and fleshy. The drug is generally met with in the form of thin,
circular sections, from one inch to one inch-and-a-half in diameter, of a pale
yellow color, mealy, slightly bitter in taste, and often worm-eaten. The
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fresh rhizome is somewhat acrid. Tonic, cooling, diuretic, arthritic, stom-
achic, astringent, galactogogue, and discutient properties are attributed to this
plant. In fact, any disease of the nature of a flux or dropsy, or disease of the
hydrology of the system, is supposed to be benefited by this water plant. 'If
taken for a long time, the eye and ear become acute, hunger is not felt, life is
prolonged, the body becomes light, the visage radiant, and one can walk upon
water.' It is also said to render labor easy, to stimulate the female generative
apparatus, and to promote conception. The leaves, in addition to their other
properties, are reputed to be serviceable in leprosy. The action of the achene
is said to be similar to that of the root, even to the production of visual
radiance, but its use is said to produce sterility." (pp. 24-25)
In this work the rhizome was used.
V. TUNG KUA. Benincasa cerifera. "This is the White Gourd of India,
which is much cultivated throughout China. Its surface is usually covered
with a waxy exudation, by which it is distinguished in name in nearly every
language. The flesh, the pulp, the seeds, and the rind . . . are all used in
medicine. The flesh is considered to be sweet and slightly cooling. It is
recommended for the relief of thirst and as a diuretic. It is considered cooling
in fevers, and if 'prickly heat' is rubbed with a freshly cut slice of this sub-
stance, it is a sure relief. The pulp is regarded as demulcent both for internal
and external use. It is added to baths for the treatment of pimples and
prickly heat. It is also regarded as diuretic, and is used in the treatment of
gravel. The seeds, . . . of which the kernels only seem to be used, are
regarded as demulcent, and under prolonged use are thought to be tonic,
preventing hunger and prolonging life. They are also used in -cosmetic
applications to the skin in simple eruptions. A famous prescription is the use
of these seeds incinerated and taken internally for the treatment of gonorrhcea!
The incinerated rind is administered in case of painful wounds." (p. 67)
The dried rind was used in this study. Previous work38 has shown the
gourd to contain 20 per cent resin and 26 per cent wax.
VI. HA T'sAo. Sargassum siliquastrum. The same Chinese character
"is used for all sorts of aquatic plants, and the name above given could almost
be limited to marine algae . . . Several kinds of algae are used by the Chinese
both as dietetic articles and as medicinal agents . . . The Pentsao recom-
mends all of the medicinal alge in the treatment of goitre . . . The Chinese
regard a diet of sea-weed as cooling, but rather debilitating if pursued for a
long time." (pp. 23-24)
Read and How34 have shown that these marine algae have a high iodine,
arsenic, and calcium content.
VII. PA CH'I. Smilax china, or China root. "Li Shih-chen says: 'It is
a common mountain plant, which sometimes climbs, but its stem is strong,
hard, and covered with spines. The leaves are large, round like the hoof of a
horse, and shining. In the autumn it bears yellow flowers, followed by red
fruits. The root is very hard, and is covered with bristle-like hairs. A
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decoction, which is sour and harsh, is made of the root. The aborigines
gather the leaves and root and use them as a dye.' . . . The root is tonic,
diuretic, and antimalarial, and is used in colds, menorrhagia, gravel, fluxes,
and debility." (pp. 409-10)
This drug was shown to contain tannin, smilacin, and a resin by earlier
workers, and was included in the U. S. Dispensatory, 20th Ed., 1918.
VIII. CH'ANG SHAN. Orixa japonica. "The Pentsao classifies this
plant among the poisonous drugs ... and says that it comes from the.provinces
of Szechuan and Yunnan, and especially from Chentehfu in the former
province, where it grows in the mountain ravines. It is also found in the
forests of the Yangtse hills. It is described as having a round, pointed stalk,
and being not over three or four feet high, with opposite leaves shaped like the
tea-leaf. In the second month appears a white flower with green carpels,
and in the fifth month a fruit, green and round, and with three seeds in each
receptacle . . . In addition to the leaves and stalk, the shoot and roots are
used in medicine. The drug is steeped in a decoction of licorice root to cor-
rect its nauseant properties. The tincture, or the dessicated (sic) drug, is
not strongly emetic, but if prepared with vinegar its emetic properties are
increased. All forms of the drug are used in fevers, specially those of malarial
origin . . . The leaves are used in goitre." (pp. 292-93)
The root of this drug was used in these experiments. The alkaloid
berberine has been found in the bark by previous workers.38
IX. PAI MAO. Imperata arundinacea. "Li Shih-chen says: 'This plant
is short and small. In the third month it bears panicles of white flowers, fol-
lowed by the fruits. The root is white, very long, flexible like a tendon,
provided with joints, and of a sweet taste . . . At night the dry root gives
out a light, and after decaying, changes into glow worms.' The root, . . .
(Mao-ken), . . . is used in medicine. To it are ascribed restorative, tonic,
hemostatic, astringent, antifebrile, diuretic, and antivinous properties. It is
prescribed in fevers, nausea, dropsy due to weakness, jaundice, asthma, hema-
turia, nosebleed, and the like." (p. 216)
The alkaloid anemonin has been isolated from this drug.38
X. PEI Mu. Fritiltara verticillata. "This liliaceous plant grows in
different parts of China. It is cultivated in Chekiang and . .. Szechuan . . .
The corms are dug up in the spring and autumn .. . These corms are naked,
of a white, or yellow color, and may be broken into two or more segments,
disclosing the central shoot. They are easily crushed by the teeth to a white,
starchy, and almost tasteless powder ... The corms are used by the Chinese
in medicine, and are prescnbed in fevers, coughs, dysuria, hemorrhages, defi-
ciency of milk, threatened mammary abscess, lingering labor, rheumatism, and
diseases of the eye. They are regarded as having specially favorable action
on the viscera and the bone marrow. They are also highly recommended in
spider, snake, and scorpion bites." (pp. 178-79)
The alkaloid fritimine has been extracted from this plant and its phar-
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macological action studied by Chen and Rose.3 It was found to lower the
blood pressure in anesthetized cats, to depress respiration temporarily, to
increase the blood sugar in rabbits, to contract the isolated guinea-pig uterus,
and to inhibit the isolated rabbit small intestine. The m. 1. d. of the base for
white mice, by intravenous injection, was 0.4 mg. per kg. Death was caused
by convulsions, immediately followed by rigor. This work shows that many
of these drugs, if the chemical constituent were isolated, might be quite active,
although they do not fulfill all the attributes ascribed to them.
XI. YIN CH'EN HAO. Zrtemiusa capillaris. "This is a perennial
artemisia, coming up year after year from the same roots and preserving its
foliage green during the winter . . . The best quality is thought to come
from the sacred Tai mountain, in Shantung . . . The substance of the plant
is converted into a downy mass . . . The leaves and stalk are used as a febri-
fuge, a diuretic, an antispasmodic, and an antiperiodic. It is recommended
in the treatment of jaundice, dysmenorrhoea, ague and ephemeral fevers."
(pp. 50-51)
XII. YUAN HUA. Daphne genkwa. "It is also called . . . (Tu-yu, 'fish
poison'), since, when thrown into ponds or streams, it poisons the fish.
Another name is . . . (T'ou-t'ung-hua, 'headache flower'), as the odor is
said to give one a headache ... The flowers are purple, red, and white . . .
The flowers and root are employed in the form of tincture in the treatment
of coughs, as a cordial, tonic, and antifebrile medicine for the cure of malaria,
especially in its chronic forms, and in mushroom poisoning." (pp. 143-44)
In this work the flowers were used.
XIII. PAI T'ou WENG. Anemone cernua. "The Customs lists . . .
say that the supply comes from Hupeh and Kuangtung. The root and flowers
are used in medicine ... Fever, insanity, ague, obstruction of the bowels ...
[and many other ills are supposed to be cured by this drug]." (p. 41)
The alkaloid anemonin has been found in this plant.38
XIV. Mu TAN. Pa?onia moutan. "This is known as the tree parony
. . . It is grown in Szechuan . . . The bark of the root . . . is the part
used in medicine, and is met with in quills three or four inches long, dark
brown on the outside, and of a purplish color on the inside and on the broken
surface. It has a warm flavor and but little smell. It is prescribed in fevers,
colds, nervous disorders, hemorrhages, headaches, and menstrual difficulties.
Its prolonged use is supposed to give vigor to the body and to lengthen life."
(pp. 300-1)
This drug has been shown38 to contain 3.4 per cent pmeonal, a glucoside.
XV. CHIH MU. Anemarhena asphodeloides. "This is a liliaceous plant
found growing plentifully in the Peking mountains. The rhizome is the part
used. This is said to resemble the rhizome of Acorus. It has but little taste
or smell . . . The drug occurs in irrregular (sic), flattened, twisted, shriveled
pieces, from two to three inches in length, and generally covered with reddish
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or yellowish-brown hairs, which become scaly at the distal extremity. The
smaller pieces are usually much wrinkled, scarred, and nearly free from hairs.
The interior is yellow, spongy, or meally, and the whole drug has a slightly
bitter taste and an agreeable odor. Cooling, lenitive, expectorant, and diuretic
properties belong to this rhizome, which is used in precisely the same cases
for which squills is commonly prescribed, and for which drug it would make
a very good substitute." (pp. 40-41)
XVI. TAN CHU YEH. Lophatherum elatum. "This gramineous plant
is found growing plentifully in wild, waste land. Its leaves somewhat resem-
ble those of the bamboo. The root is dug up and mixed with fermenting
cereals in the production of wine, giving to the latter a peculiarly agreeable
aroma. The leaves are antifebrile and diuretic. The root is said to be a
certain abortifacient. For this reason it is called . . . (Sui-ku-tziu), 'bone-
breaker.'" (p. 247)
XVII. CH'IN CH'IU. Justicia gendarussa. "It grows in the mountain
valleys of Szechuan. The root is of a dark yellow color, twisted and con-
torted, and about one foot long . . . The root is the part used in medicine ...
It is boiled in milk and given in rheumatism, dysuria, fever, carbuncle, jaun-
dice, and diarrhoeas. Diuretic and diaphoretic properties belong to this drug,
as well as cooling and anodyne qualities." (p. 225)
This drug has been shown by previous workers38 to contain an alkaloid.
Procedure
These drugs were secured from Chinese drug shops in Boston and New
York. The Chinese names written in Chinese characters were sent to the
store to insure accuracy and the drug checked by its description in Stuart's
Pen Ts'ao. Only ten of these drugs, as stated above, have had previous
work done on them, but as far as I know, no one of these drugs has previously
been studied in relation to its effect on fevered animals.
For the preliminary studies fevered white rats were used, since the
fevered animal is known to be more sensitive to antipyretic drugs than are
normal animals. To induce fever, a 15 per cent yeast solution was injected
subcutaneously, a method found most satisfactory by Smith and Hambourger
in their work47 on antipyretics, as it raises the body temperature of the rat
by 1 to 2° C. and can be given on the afternoon of the previous day and be
effective the morning the experiment is started. When several of the drugs
were found to be pyretic rather than antipyretic, normal unfevered animals
were used to repeat the experiment.
Each one of the drugs was prepared as both a decoction and an alcohol
extract. The decoctions were made by boiling 10 gm. of the finely divided
crude drug in 100 cc. of water for six hours over the steam-bath. At the end
of this time the decoctions were boiled down over a free flame to 60 cc.,
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forming a 16 per cent decoction, a close approximation to the decoction
usually used in Chinese native practice. Certain drugs are used by the Chinese
in the consistency of syrup, as for instance, Kou-chi, which is a much more
concentrated form than any of the decoctions used in the present work.
The alcohol extracts were made in the usual manner; 10 gm. of the
finely divided crude drug were macerated in 95 per cent alcohol for 72 hours
and then allowed to percolate at the rate of one drop every 20 seconds. The
alcohol extracts were then evaporated on the steam-bath to 10 cc., making a
fluid extract of each drug. Just before using the drug, the fluid extract was
diluted with distilled water to make a 16 per cent tincture,-1 gm. of drug
and 1 cc. of alcohol to 6 cc. of tincture.
In the fever experiments the animals were fasted for 24 hours previous
to the administration of the drugs. In the afternoon, rectal temperatures
were taken on all the rats, and all but four of the animals (normal controls),
were injected subcutaneously with a 15 per cent solution of yeast, 1 cc. per
100 gm. The following morning the injected rats showed from 1 to 2° C.
higher rectal temperature than did the normal controls. The animals were
arranged so that the average of the temperature increases, above the normal
controls, in each group of three animals was the same. The drug to be tested
was given by stomach tube. The original dosage of all the drugs was 1 gm.
crude drug per kg. body weight. Three of the fevered animals were used
as fever controls for the particular drug used. If a decoction was being tested
the normal controls and fever controls received the same amount of water
per kilogram as did the drugged animals. If an alcohol extract was being
used, the animals received the same amount of 16 per cent alcohol-in water
as did the drugged animals, thus controlling all actions but that of the drug
itself.
Temperatures were taken at the end of half an hour after the adminis-
tration of the drug and then each hour for six to seven hours,-the results
were plotted using the fever control animals as a base line. If a drug did not
alter the body temperature by at least 0.50 C. it was considered ineffective.
If, however, there was a variation of 0.50 C. the experiment was considered
significant. Most of these significant results were then repeated, doubling the
dose to 2 gm. per kg., and if the second experiment showed less than 0.50 C.
no further work was done on the drug.
Results
Using the above criteria for negative or positive results, the first
fifteen drugs were considered negative and the last two, Tan Chu
Yeh and Ch'in Ch'iu, were considered positive.
The leaves of Tan Chu Yeh or Lophatherum elatum showed no
effect in the alcohol extract, but on three repetitions of decoction in
380ANTIPYREI'IC CHINESE DRUGS
increasing strengths, 1, 2, and 4 gm. of crude drug per kg., the body
temperature of the rats was shown to be lowered 0.5° C. or more,
the effect lasting more than six hours in one instance and at least five
in the other two. These results are shown graphically.
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FIG. 1. Tan Chu Yeh. (Above) Alcohol extract, I gm. per kg. (Below)
Decoction: 1) = I gm. per kg.; 2) = 2 gm. per kg.; 4) = 4 gm. per kg.;
20) = 20 gm. per kg.
Further extracts of the Tan Chu Yeh were made using 100 gm.
of finely powdered crude drug and, as soon as an extract was pre-
pared, it was tested on fevered rats using exactly the same technic as
in the previous experiments, but giving doses representing 20 gm.
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per kg. of the crude drug to rule out inert extracts and to study
toxicity. In the first procedure 100 gm. of the crude drug were
extracted four times with 200 cc. portions of N/i 0 HOI over a steam-
bath, filtered, evaporated to 200 cc., and extracted with ether four
times. This ether extract was inert. The water solution of the
ether extract was made alkaline with sodium bicarbonate and
ammonium hydroxide, and extracted four times with ether. This
alkaline ether extract was also inert. A solution containing 100 gm.
crude drugwas then evaporated to 100 cc.; considerable black residue
separated out. The solution was filtered and the filtrate was given
the rats in a dose representing 20 gm. of the crude drug per kg.
This dose lowered the temperature of the rats 2.10 C. in the first
half-hour and by the end of the next hour the temperature had been
lowered to 3.3° C. below the normal controls. The temperature
began to rise at the end of four hours and had risen 1.00 C. sub-
normal in seven hours. Except for a moderate diarrhea this mas-
sive dose showed no untoward effects and the animals ate their
evening meal greedily. These results are shown in the graph.
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FIG. 2. Ch'in Ch'iu. (Above) Alcohol extract A: 1) 1 gm. per kg., fevered
controls used; 4) = 4 gm. per kg., unfevered controls used. (Below) Decoction:
I) =1 gm. per kg., fevered controls used; 2) = 2 gm. per kg., unfevered controls
used.
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We have, then, a drug which is soluble in water, but not in
alcohol or ether, which, in doses of from 1 gm. to 20 gm. per kg.,
consistently lowers the temperature of fevered rats but does not
kill and causes but a moderate diarrhea.
The root of Ch'in Ch'iu, or Justicia gendarussa, showed some
effect both in the decoctions and alcohol extracts, but the alcohol
extracts were more effective. In 1 gm. doses, decoctions and alcohol
extracts of the root increased the body temperature of fevered white
rats 0.50 C. or more. The 4 gm. dose was used only in the more
potent alcohol extract. Unfevered normal rats were used for this
experiment. The temperature of these normal animals was raised
1.10 C. above the controls, averaging 0.70 C. for six hours, and at
the end of that time was still 0.80 C. above the controls. An addi-
tional unexpected feature was noted at this time. In using such
large doses of alcohol extract, 4 cc. per kg. of 16 per cent alcohol,
all the control animals were deeply depressed. Of the twenty rats
we were testing, only three had been given the drug, but all twenty
had had the same amount of alcohol. The seventeen remaining
rats showed signs of deep narcosis. They sprawled in their cages
and, when lifted to their feet, fell back, and when held by the tail
they made no attempt to scratch or bite but simply hung relaxed.
Theanimals which had been given the Ch'in Ch'iu, however, showed
no signs of narcosis, remaining alert and putting up the usual fight
with claws and teeth when picked up by the tail.
Tests were made of additional extracts of Ch'in Ch'iu on normal
unfevered animals, usingnormal controls with an equivalent amount
of water rather than alcohol, for the extracts had been freed from
alcohol by evaporation and were redissolved in water in order to
eliminate the alcohol effect. One hundred grams offinelypowdered
root of Ch'in Ch'iu were extracted four times with 200 cc. portions
of 95 per cent alcohol on a steam-bath under a condenser. This
was filtered and evaporated to dryness, water was added to make
100 cc., 3 cc. of glacial acetic acid were added, then it was extracted
four times with ether. This ether extract was inert. The water
solution was then made alkaline with ammonia and extracted four
times with ether. The ether extract was also inert. Finally, the
residue from both ether extractions was evaporated to 50 cc. This
residue was tested on a number of animals in 2, 4, 10, and 20 gm.
per kg. doses. The 2 gm. dose was pyretic to the extent of 0.50 C.,
as our previous alcohol extract had been. The 4 gm. dose of this
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extract was antipyretic, although the preliminary extract had been
pyretic. Here, however, the extraction was much more thorough
and probably dissolved more of the crude drug per cc. than did
the simple percolation, therefore approaching more nearly the anti-
pyretic than the pyretic dose. Also in this case, since the extract
was redissolved in water, there was no alcohol effect to be considered.
C ?)
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FIG. 3. Ch'in Ch'iu. Alcohol extract B: 2) -2 gm. per kg.; 4) = 4 gm.
per kg.; 10) - 10 gm. per kg.; 20) 20 gm. per kg., unfevered controls used.
The 10 gm. dose lowered the temperature of the unfevered animals
nearly 2.0° C., caused a violent diarrhea, and death within 48 hours
in all instances. The 20 gm. dose lowered the temperature of the
normal animals 3.3° C. in the first hour and a half, and kept it there
for seven hours. There was a violent diarrhea and death within
24 hours in all instances. At autopsy one of the animals showed a
hyperemic gut but the others did not.
One must conclude, then, that this drug is irritating to the gastro-
intestinal tract, that in doses as high as 4 gm. per kg. it reverses the
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alcohol depression and raises the temperature of normal and fevered
rats in doses of 1 to 2 gm. per kg. but in doses of 10 to 20 gm.
per kg. it is depressing, lowers the temperature of normal rats, and
kills at 10 gm. and over. Therefore, Ch'in Ch'iu is certainly not an
ideal antipyretic. Further work along chemical and pharmacolog-
ical lines should certainly be done.
Further, it should be stated that many of our so-called negative
drugs might have shown antipyretic or depressant effects had we
used massive doses, but since 1 gm. per kg. of the crude drug corre-
sponds approximately to a dose of 70 gm. for a normal adult, this
amount should be large enough to show whether a drug had really
useful antipyretic effects or not.
Summary
The following drugs in doses of 1 gm. per kg. did not show
significant effects on the body temperature of white rats fevered
with 15 per cent yeast: Picrorhiza kurroa roylei, Hu Huang Lien;
Lycium chinense, Kou Chi; Aster fastigiatus, NU Wan; Sagittaria
sagitifolia, Tse Hsieh; Benincasa cerifera, Tung Kua; Sargassum
siliquastrum, Hai T'sao; Smilax china, Pa Ch'i; Orixa japonica,
Ch'ang Shan; Imperata arundinacea, Pai Mao; Fritillaria verticil-
lata, Pei Mu; Artemisia capillaris, Yin Ch'en Hao; Daphrne-genkwa,
Yuan Hua; Anemone cernua, Pai T'ou Weng; Pa'onia moutan, Mu
Tan; and Anemarhena asphodeloides, Chih Mu.
Two drugs, Lophatherum elatum, Tan Chu Yeh, and Justicia
gendarussa, Ch'in Ch'iu, showed significant results. Of these the
alcohol extract of Tan Chu Yeh was inert, but the decoction was
antipyretic in all doses from 1 to 20 gm. per kg., and in the latter
dose caused a moderate diarrhea, but was not fatal. Ch'in Ch'iu
showed slight pyretic effects in both decoction and alcohol extract
in doses of 1 to 2 gm., showed depressant effects in doses of 10 to 20
gm., gave aviolent diarrhea, and killed in both 10 and 20 gm. doses.
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